Optical pumping has been used to enhance the pulsed NMR signal of ' Xe, allowing the detection of low-pressure xenon gas and of xenon adsorbed on powdered solids. We observe an increase in sensitivity of more than 2 orders of magnitude over conventional NMR, the current limitation being the laser power. Adsorbed xenon is observed at 298 K on graphitized carbon (10 m'/g) and on powdered benzanthracene ( -0.5 m /g) below 170 K. The In Fig. 1(a) 
, and has a signal-tonoise ratio of 300 with a linewidth of 39 Hz. We have estimated the spin-lattice relaxation time (T~) for pure, gas-phase ' Xe at high field to be more than 20 min in our coated-glass (see text below), 8-cm sample region.
The enhancement over conventional xenon NMR in our apparatus is about 750.
The apparatus, shown schematically in Fig. 2 MHz. The sample region is located inside a glass Dewar and cooled using cold nitrogen gas. The NMR signal is typically obtained in a single scan with sufhcient signalto-noise ratio. Figure 3 shows spectra for polarized, enriched ' Xe in the presence of 0.96 g of 1,2-benzanthracene (surface area -0.5 m lg as estimated by average particle size from electron micrographs) at several temperatures. At room temperature only a narrow peak due to gas-phase Xe is observed at the same resonance frequency as the optically pumped pure xenon gas, and which we use as the reference frequency, defined as 0 ppm (parts per million) chemical shift. ' When polarized xenon gas is admitted to the sample at lower temperatures, additional peaks appear. At 158 K, xenon adsorbed onto the surface has a resonant frequency which is shifted by 10 ppm compared to the gas peak. At 153 K, the peak associated with adsorbed xenon is observed at 32 ppm relative to the gas and has a somewhat asymmetric line shape. (a) xenon gas peak only, T =298 K, P =20 torr; (b) xenon gas and adsorbed, T =158 K, P =21 torr; (c) xenon gas and adsorbed, It is also possible to study surfaces on which xenon has relatively short spin-lattice relaxation times. Figure 4( 
